ParametricAnalysisTool (PAT) version 1.4.0 August, 2014~ Qpestudo.nelaos

Online Training Videos

Starting Screen & Menus

T 0 ] g S |
- “arametricAnalyvsis il

The first screen of the interface
provides some guidance on the
PAT workflow.

ParametricAnalysisTor

Start by creating a new project
under the “File” menu or opening
an existing project.

Move through the four tabs on the
left to
Organize your measures
Create design alternatives
Run simulations
View results

.....

ParametricAnalysisTool N300 s Measures CIom B AP C M Measures  Cloud Hd s RelS:H Help

About ParametricAnalysisTool ! New Project | Change My Measures Directory Cloud Settings

Open Project Scan for Tools Monitor Use
Preferences... 8t

Save Project Show Tools
Services > Save Project As
Hide ParametricAnalysisTool 3H Clear All Results P - — ‘
Hide Others #H Export XML Report —
Show All Export Analysis Spreadsheet ' Find Measures LT

Quit ParametricAnalysisTool 30Q
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Online Training Videos

Organize & Edit Measures
fOI" Project 1 Choose your baseline OSM model.

Download measures from The
Building Component Library (BCL).
Drag measures from the library to
the central panel.

’ Tabs provide access to Library of
| measures and Edit allows you to

define the measure parameters

There are three types of measures:
» OpenStudio Measures are run
on the OSM model before it is

converted to an IDF.

Measures are organized into  # of measures
categories. in category

 EnergyPlus Measures can be run
on the IDFfile beforeitishanded |  IEEREE G S S S S s s s s S s s s
to EnergyPlus. & New Always Run Measure (This measure is applied fo the baseline and all design alternatives)
. i S i e b e e T e e e St e S
i, [EE BT produc.e | Drop Measure From Library to Create a New Always Run Measure I
reports to chart results, provide I e L
quality assurance, and quality lcon
control on models. ¥ =" EnergyPlus Measures ( L Add Output Variable indicates
')c type of
ienerat LHDLI‘I
“Measure Groups” usually contain , —— @ oL Add Output D'ﬂumrl measure
p .y . u|- New Measure Group (One measure from this group can be applied to each design alternative)
one type of measure with differ- LBl R L llfj et Standard Reports
____________________________________________________ .. et ot w e ekt ot - i L nadal
ent parameters, because only one | Dmp Measure From Library o Create a New Measure Group
measure from a measure group can e e e e e e e e T B e e e e e B T e L e e e e e s bk @ 8GL  Xcel EDA Reporting an:
be applied to each design alterna- ni- New Always Run Measure (This measure is applied to the baseline and all design altermnalives) T
S [ e e e e e e L el T |— u ulwuﬂng
tive.
I Dmp Measure From Library to Creale a New Always Run Measure i
“Always Run Measures” will be Duplicates the selected measure
applied to all design alternatives Reporting Measures :\nd aII?wsyou to edit the measure
created from the baseline model. : © cleate yoUrowh meastre.
Moasy D sveereeseesseessesseesseseessesseasfans | CrEGIEQNEWMeasUre froma
Check out the Measure Writing *_’f_effﬁjf_'f"____f_e____________________________________________I : starting template.
Guide on the OpenStudio Website | Drop Measure From Library to Create a New Always Run Measure :
and start writing your own custom b o e e : Folder for your own measures.
5 ****1 Duplicated measures and your
measures. y new measures are saved in this
folder.

Updates any of the measures Opens interface to find and
in your project with the latest download measures from BCL
versions in the library
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Organize & Edit Measures
for Project 2

By selecting the measure and
selecting the right “Edit” tab, inputs
for the measure can be entered
and adjusted.

Select a measure and edit parameters
in the panel to the right

August, 2014

8006

i

=

ParametricAnalysisTool File Preferences Measures Cloud: Help
|| pat-workflow
Organize and Edit Measures for Project N
Select Your Baseline Model [Crio o sey
1 ._ : 1-1"'::-515—"' okl ek, :
- Scale Building Size Always Run Measures
| are not part of groups

¥ Set Window to Wall Ratio by Facade Group

| Set Window to Wall Ratio by Facade Alternative 0.4

$*

Move measure

groups up or down

the workflow

X2 to Duplicate a measure
Set Window to Wall Ratio b'f Facade Alternative 0.3 ¥ or X to delete a measure

from the group

Set Window to Wall Ratio by Facade Alternative 0.2

q- New Alwa ys Run Measure f This measure is appl'red to the basefme and ar'! des;gn .ﬂ!temawesj

Drop Measure Fro:n ."_.'brary m Cre.ae’e a Newﬂ.fways Ffurr Measw&

ui- New Alwa jm Run Measure ﬂ?us measure is appfred to the base.*me and aﬂ' des;gn a.‘temafrues)

Drop Measure Frc}m Labmry m Creae’e a N&wﬂ.fways F?un Measw&

T S T TS T T S S S T e T e T S Fa o T S Fa e T e Fa e Fa e Fa S Fa S F S Fa S Fa e S S S S5y

L]

Name
o Wall Ratio by Facade Alternative 0.4 |
Description

This measure will set the window to
wall ratio for exterior surfaces with a
| specified orientation. If one or more
windows exist on an affected wall,
| they will be removed and replaced

Modeler Description

This measure identifies exterior
surfaces of the proper orientation.
Then it runs a method that removes
existing windows and applies a new
window with a specified window to wall
ratio and sill height. The construction
chosen for the new window is
defaulted to what is assigned to the
space, or inherited from a higher level
object, such as the building. If the
baseline model uses hard assigned
constructions you may not get the
expected results. The measure
doesn't have any cost or lifecycle
arguments, however if lifec objects
exist for exterior wall and window
constructions, then this measure will
be able to calculate the economic
impact of change in window to wall
ratio.

Inputs
Window to Wall Ratio (fraction).

0.4

Sill Height (in).

Cardinal Direction.
South

i

Updates any of the measures
in your project with the latest

versions in the library

OpenStudio.nrel.gov

Online Training Videos

Edit allows you to define the
selected measure parameters.

Refine the description and
name to identify the parameters
of this particular version of the
measure.

Edit the parameters for this
version of the measure here.
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Organize & Edit Measures
for Project 4: Warnings

A red warning triangle and will
show up beside your measure if
required fields are not complete.
Select the measure and complete
the fields in the “Edit” panel on the
right.

Wf Select Your Baseline Model Rl

August, 2014

OpenStudio.nrel.gov

Online Training Videos

Scale Building Size
Ori fici Indicates a :
@ " e 2 il required field #:';’ ‘ f
in the measure
v |Add Cost per Area to Construction Group Is empty. (X ‘ f
|Add Cost per Area to Construction Alternative X2,

construction this will be typically be
"07? and "Demaolition Costs Occur
During Initial Construction?? will be
"false?. For a retrofit "Years Unfil
Costs Start? is between "07 and the
"Expected Life? of the object, while
"Demolition Costs Occur During
Initial Construction?? is "true?.
O&M cost and frequeney can be
whatever is appropriate for the
component.

Inputs
Choose a Construction to Add
Costs to.

[

[+ Remove Existing Costs?

Material and Installation Costs for
Construction per Area Used (S/ft*2).

i

oy 0 |

Demalition Costs for Construction
per Area Used ($/fth2).

0 |
Years Until Costs Start (whole
years).

0 |

— Demaclition Costs Occur During
L Initial Construction?

Expected Life (whole years).

|20 |
O & M Costs for Construction per
Area Used ($/ft"2).

0 |

O & M Frequency (whole years).

L |

Red text indicates the required
field that needs to be completed
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Online Training Videos

Organize & Edit Measures Search for measures Open menu to find Checks all measures on
forgproject 3: BCL or browse categories Measures on BCL Pages of measures that page for download
: : \ : :
800 : Online BEL - : )
From the “Measures” menu and
“Find Measures” along the top or : 5
the “Find Measures on BCL” button (| window A | : | CheckAll | Attributes
at the bottom of the “Library” you Y Requires EnergyPlus Results | false
can access the BCL. Categories
| - [ Uses SketchlUp API false
= (@0 =
Search for specific measures or : E'iﬁ“::ﬁm'“g Selecta measure Measure Function Measure
browse through the categories. > pgmﬂe and the attributes for w to Wall Ratio by Facade
» HVAC that measure show up on: Measure = Measure Type ModelMeasure
» Rerigeration in the right panel. ModslMe e
“ G e: asure
The “Check All" button can be » Service Water Heating i
used to select all the measures » Onsite Power Generation
. » Whole Buildin Name: Replace Exterior Window Constructions with a Different Construction from the Model
on a page view. If you already S B g Ik - EnvelopeAndLoadTestModel_01.0sm
have a measure in your library the » Reporting v e M-:;d o = ReverseTranslatedModel.osm
check box will be grayed out and e i SetWindowToWallRatioByFacade_Test.ro
checked. Mame: Add Overhangs by Projection Factor Measures you already have IRGRORE ciF
et Evtehor: Measins downlof\des sre shown with = EnvelopeAndLoadTestModel_02_RotatedSpaceAnd
Measure Type: ModelMeasure agray check box. tosl.asm
Name: AEDG Small to Medium Office - Fenestration and Daylighting Controls 0] Sources
Measure Type: ModelMeasure s
Tags
Name: AEDG K12 - Fenestration and Daylighting Controls . Envelope.Fenestration
Measure Type: ModelMeasure U
Mame: AEDG K12 - Exterior Door Construction — @.
Measure Type: ModelMeasure
Mame: AEDG Small to Medium Office - Exterior Door Construction JRUPPTUPRTORTRRTRRROR @,
Measure Type: ModelMeasure
Mame: Inject OSM Geometry into an External IDF o
Measure Type: EnergyPlusMeasure —
Name: Set Space Infiltration by Exterior Surface Area
Measure Function: Measure [i]
Measure Type: ModelMeasure
A
Measures with boxes that are
checked will be downloaded. ~ Download |

Opens the interface shown peseccess
above and to the left.
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Organize & Edit Measures
for Project 5: New Measure

Online Training Videos

@ ParametricAnalysisTool

— m—

pat-workflow

E Hit the “New Measure” icon
to open a dialog to create your

own measure. Write a descriptive
title, more detailed descriptions,

Organize and Edit Measures for Project

and select the measure type and . | Name: 1
taxonomy. Scale Buil 'JI | New Measure]| 3
Duplicating a measure opens up a = —‘j agk Sl Nomhissng

up g u P up w | Set Wind: ration 4 |

similar dialog, but the name of the
measure will have “copy” added at
the end.

Description:

| Set W id Overhangs by Proj
Replace this text with an explanation of what the measure does in terms that can be understood by a general building L

professional audience (building owners, architects, engineers, contractors, ete.). This description will be used to create r

Set reports aimed at convincing the owner and/or design team to implement the measure in the actual building design. For d Overhangs by Proj
this reascn, the description may include details about how the measure would be implemented, along with explanations of L

Set qualitative benefits associated with the measure. It is good practice to include citations in the measure if the description is 3
e talran fram a bnmam cnneca ar if cnacific hanafite ara lictad !plﬂnﬂ ExtBTEDr Windc

The Measure Writing Guide on the
OpenStudio website will guide you
through this process and provide
best practices.

The Modeler Description is meant to
assist the energy modeler.

1 Drop L . i

SR 1 Modeler Description: - It should:

t Window to Wall Ral { . explain in some detail how
| the measure manipulates the

4 New Meas Replace this text with an explanation for the energy modeler specifically. It should explain how the measure is modeled,

_____ including any requirements about how the baseline model must be set up, major assumptions, citations of references to i
rDron Measu-n] applicab modeciing resources, etc. The energy modeler should be able to read this description and understand what uction Sets J mﬁ dtel an; \I/vh;re :pprogr@ te
b | changes the measure is making to the model and why these changes are being made. Because the Modeler Description is <= fesssteeseesseasseascensadaneennee what model objects are being

""" 7 written for an expert audience, using common abbreviations for brevity is good practice. iting . added or altered.
dp New Alwa | - offer any special guidance that
iy it - | jon 2 the measure writer wants to

Drop Measur  Measure Type: | communicate to people using
i 1 [ OpenStudio Measure & ] ! the measure
w Taxonomy:
Envelo + || Form -
& NowMes LEMooP® I 1 |
FEsams : | .
i Drop Measuj Opens the new measure Create M 4
e . folder so you can edit the r%%zn fg?%’:lritteir?gn Cancel |
ds New Alwa measure in a text editor.

1 Drop Measur

i Folder for your own measures.
+eeeeeeed Duplicated and your new measures

800 [ NewMeasure 2 " - :
(<> CEM] (2] (2] [2][=] Q— are saved in this folder
FAVORITES Name A Date Modified s x !
L = All My Files *| measure.rb Today, 11:46 AM E E A
#\; Applications . measure.xml Today, 11:46 AM Josoeesseeeseseseseeee .
» [ tests Today, 11:46 AM -

[ Desktop Duplicates the selected measure Creates a new

) Downloads and allows you to edit it to create measure from a

12} mschott your own measure starting template

@ Documents
Pictures
[C] Google Drive

DEVICES || Macintosh HD » (] U » & o ¢ [ C ¢ [ ] Measures ¢ [ NewMeasure 2
- —
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Select Measures & Create
Design Alternatives 1

This tab allows you to create
design alternatives from the mea-
sures you put into your project on
the first tab.

The left panel provides a list of
available OpenStudio measure
groups and measures.

A maximum of one measure from
a group can be applied to a single
design alternative. But you can ap-
ply measures from different groups
on a single model.

Select the measures you want to
apply by clicking on the measure
name. Depending on what mea-
sures you select the buttons on
the right top panel will create the
alternative.

You can create one design alterna-
tive for each measure selected with
the “Create One For Each Selected
Measure!

To create one design alternative
with many measures applied,
select the measures and hit “Create
One With Selected Measures."

If you want to bring in an external
model to compare as an alternative
use the “Create From External File”
button.

Clears all
measure
selections

Selects all
measures
in project

OpenStudio.nrel.gov

August, 2014

Online Training Videos

Buttons available depending on what measures you have selected in the left panel

Creates a single design
alternative for each
selected measure

File Preferences Meastires

Creates one design with all the ‘
selected measures, Creates a design
a maximum of one measure per alternative from an
measure group. external file

i " Faraﬁetrimnaj_gsisﬁ'nul E Cloud Help
800 : : | | mySchool : :
Measure{s) from Project Measures Create Deslgré.hﬂemnﬂves Y

| SelectAll || Ciear Seiection |

| Create One For Each Selected Measure || Creale One With !eleclec Measures || Create From External File |

OpenStudio Measures

Increase R-Value of Insulation for Exterior We
R30 Exterior Wall Insulation

R40 Exterior Wall Insulation

R100 Exterior Wall Insulation
Decrease Lighting Power Density in Corridors
0.8 Wisf Corridor Lighting

0.8 Wisf Corridor Lighting
0.5 W/sf Corridor Lighting

Baseline and Measures Applied to All
Adjust Thermosiat Seipoints by Degrees

Group

Increase Cooling Efficiency for AHLU
COP 4 DX Coils

COP 5 DX Coils

Increase R-Value of Insulation for Roofs
R30 Roof Insulation
R45 Roof Insulation

Set Window to Wall Ratio by Facade Group
Set Window to Wall Ratio by Facade Alterr

Measure

Select multiple measures
by clicking on the
measure name

Select Measures and Create Design Altma

Select Measure(s) from Project Measures
| SelectAll || Clear Selection |

Increase R-Value of Insulation for Exterior We
R30 Exterior Wall Insulation

Click measure names to
select. The background of
selected measures turns
orange

R40 Exterior Wall Insulation

| B400 Evtariar Wall Ineilating

Select Measures and Create Design Alternatives

Select Measure(s) from Project Measures
| SelectAll || Clear Selection |

OpenStudio Measures

Create Design Alternatives
| Create One For Each Selected Measure |

Baseline and Measures Applied to

Increase R-Value of Insulation for Exterior Ve
Adjust Thermosial Selpoints by Degr

R30 Exterior Wall Insulation

R40 Exterior Wall Insulation

R100 Exterior Wall Insulation
Decrease Lighting Power Density in Corridors
0.8 W/sf Corridor Lighting

0.8 W/sf Corridor Lighting

0.5 W/sf Corridor Lighting
Increase Cooling Efficiency for AHU
COP 4 DX Caoils

L
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ParametricAnalysisTool (PAT) version

Select Measures & Create

- ) Selects all Clears all
DeS|gn Alternatives 2 measures measure
in project selections

The examples to the right show

1.4.0

OpenStudio.nrel.gov

August, 2014

Buttons available depending on what measures you have selected in the left panel

Creates a single design
alternative for each
selected measure

Creates one design with all the ‘
selected measures,
a maximum of one measure per

Creates a design
alternative from an
external file

measure group
.

how your measure selections de-
termine what buttons are available

for creating design alternatives.

| SelectAll || Clear Selection, |

o Farametru:AnaJ yms?-'unl File Preferences Measu;res_ Cloud Help )
B 06 : | | mySchool :

SelectiMeasures and Cieate Design Alternatives I |
sure(s) from Project Measures Create Da-.nlgn Alternatives :

\

| Create One For Each Selected Measure | | Greamﬂnemmgehamedhdaasmms || Create From External File |

OpenStudio Measures

Increase R-Value of Insulation for Exterior We
R30 Exterior Wall Insulation

R40 Exterior Wall Insulation

SICIEE |

R100 Exterior Wall Insulation
Decrease Lighting Power Density in Corridors
0.8 W/sf Corridor Lighting

0.8 W/sf Corridor Lighting

0.5 W/sf Corridor Lighting
Increase Cooling Efficlency for AHU
COP 4 DX Coils

COP 5 DX Coils
Increase R-Value of Insulation for Roofs
R20 Roof Insulation

R45 Roof Insulation
Set Window to Wall Ratio by Facade Group
Set Window to Wall Ratio by Facade Alterr

Baseline and Measures Applied to All

Adjust Thermostat Seipoints by Degrees

b 4 i-l':'lew Design Alternative
R30 Exterior Wall Insulation
0.9 W/sf Corridor Lighting

COP 4 DX Coils
R30 Roof Insulation

Descrifl SelectAll || Clear Selection |

OpenStudio Measures
Increase R-Value of Insulation for Exterior We

Create Design Alternatives

Create One For Each Selected Measure | | Crerte One With Selected Measures

R30 Exterior Wall Insulation

R40 Exterior Wall Insulation

R100 Exterior Wall Insulation

Decrease Lighting Power Density in Corridors

0.9 W/sf Corridor Lighting

If measures within the

same measure group are
selected then the Create One
With Selected Measures button
is not available

0.8 W/sf Corridor Lighting

0.5 W/sf Corridor Lighting

Increase Cooling Efficiency for AHU

COP 4 DX Coils

COP 5 DX Coils

Increase R-Value of Insulation for Roofs

R30 Roof Insulation

R45 BRoof Insulation

Set Window to Wall Ratio by Facade Group

Set Window to Wall Ratio by Facade Alterr

Baseline and Measures Applied to All

Adjust Thermosial Selpoinis by Degrees

Online Training Videos
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Select Measures & Create
Design Alternatives 1

Once you create design alterna-
tives, they appear in the right pan-
el. The name of the alternative can
be edited. The measures applied
to each alternative are viewable by
expanding the view.

The baseline model always appears
at the top of the right panel with a
dark gray background. The “Always
Run” measures are listed under the
baseline and are run on all design
alternatives.

Design alternatives can be
removed by hitting the delete
button.

@& ParametricAnalysisTool File Preferences Measures Cloud Help

OpenStudio.nrel.gov

August, 2014

Online Training Videos

‘@00

& (O (=

(] Large Office Study

Select Measures and Create Design Alternatives

Select Measure{s) from Project Measures
| SelectAll || Clear Selection |

Add Overhangs by Projection Factor Groug
Add Overhangs by Projection Factor Alte
AEDG Small to Medium Office - Exterior Ws
AEDG Small to Medium Office - Exterior
AEDG Small to Medium Office - Interior Finl
AEDG Small to Medium Office - Interior
AEDG Small to Medium Office - Envelope A
AEDG Small to Medium Office - Envelog
AEDG Small to Medium Office - Roof Const
AEDG Small to Medium Office - Roof Ct
AEDG Small to Medium Office - Interior Lig!
AEDG Small to Medium Office - Interior
AEDG Small to Medium Office - Interior Lig!
AEDG Small to Medium Office - Interior
AEDG Small to Medium Office - Electric Eq)
AEDG Small to Medium Office - Electric
AEDG Small to Medium Office - Electric Eq
AEDG Small to Medium Office - Electric
AEDG Office SWH Group
AEDG Office SWH Alternative
AEDG Office HVAC Radiant with DOAS Gro
AEDG Office HVAC Radiant with DOAS

K|

Create Design Alternatives

| reate One For Each Selected Measu || Create One With Selected Measures || Create From External File. |

Baseline and Measures Applied to All

Set Lifecycle Cost Parameters
Xeel EDA Tariff Selection and Mode! Setup

Xcel EDA Reporting and QAQC

Analysis Period Cash Flows

Annual End Use Breakdown

Perform Interior Lighting Quality Assurance Assessment

Measures being applied to the
baseline model and all design
alternatives

¥ Add Overhangs by Projection Factor Alternative Only

Set Lifecyele Cost Parameters

Add Overhangs by Projection Factor Alternative

Xcel EDA Tariff Selection and Mode! Setup

Xcel EDA Reporting and QAQC

Analysis Period Cash Flows

Annual End Use Breakdown

Perform Interior Lighting Quality Assurance Assessment
Description

Name of design
alternative

Measures being
applied to the model.
Always run measures
areinitalic

'AEDG Small to Medium Office - Exterior Wall Construction Alternative t}_rﬁ}r

¥

é Set Lifecycle Cost Parameters

AEDG Small to Medium Office - Exterior Wall Construction Alternative
Xcel EDA Tariff Selection and Mods! Setup

Xeel EDA Reporting and QAQC

Analysis Period Cash Flows

Delete a design
Alternative

Expand or collapse
details
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Progress bar displays summary status of

Online Training Videos

Runs locally if Starts simulation

cloud is off runs for selected runs. It stays at 0 until a run is finished
Run Simulations Locally : :
" ot 7. File Preferences Measures : Cloud Help —-— .
Select the design alternative you 8 00 : O ESmr-,rCour?-,rardSchnanre198{}
want to run. Selected alternatives Run Simulatipns
turn the yellow-orange. Hit the run l' Y Y v Turns on the cloud (takes
i i . a few minutes) and
ontecary ) QI e
simulations on the cloud
If you want to run a daylighting %
ic Wi i Select daylighti
analysis with Radiance select that Select Daylight Simulation Engine (s EnergyPlus (") RAOIENCE | <G eeeeessrrrrnnnnnnrnrnrraeeeeessssssssssssssssisssssssssssneeees ai;;iisaeyn'gmtemg
option here. @ . =
Select Al | Clear Selection! Al g..... Clears all results

b Baseline Mot Started Mot Started O0NAs 0Warnings 0 Errors

- R30 Exterior Wall Insulation Only Mot Started Mot Started 0OMNAs 0 Warnings 0 Errors > & URRN Clears individual results

b R40 Exterior Wall Insulation Only Mot Started Mot Started OMNAs 0 Warnings 0 Errors

b R100 Exterior Wall Insulation Only Mot Started Mot Started OMNAs 0Warnings 0 Errors

b 0.9 Wisf Corridor Lighting Only Mot Started Mot Started O0MNAs 0 Warnings 0 Errors

b 0.8 Wisf Corridor Lighting Only Mot Started Mot Started OMAs 0 Warnings 0 Errors

p 0.5 Wisf Corridor Lighting Only Mot Started Mot Started 0MNAs 0 Warnings 0 Errors

» COP 4 DX Coils Only Not Started Mot Started 0MNAs 0 Warnings 0 Errors

- COF 5 DX Coils Only Mot Started Mot Started O0NAs 0Warnings 0 Errors

b R30 Roof Insulation Only Mot Started Mot Started O0NAs 0Warnings 0 Errors )

.. Showing that 2 out of 5
simulation runs are finished
b R45 Roof Insulation Only Mot Started Mot Started OMNAs 0 Warnings 0 Errors
e I
b Set Window to Wall Ratio by Facade Alternative Only Mot Started Mot Started :
A runnies oo () N " (R

Select Daylight Simulation Engine (s) EnergyPlus () Radiance

Select All | Clear Selection (el

Click arrow to
open and view run
warnings and errors

| b+ Set Window o Wall Ratio by Facade Alternative 0.4 Only 2014-Aug-05 16:42:00  Running 1NA  7Wamings 0 Emors

(> ReduraSpacalnfilfratinnByParcentage Alternative 30 Onl 2014-Aug-05 16:42:00 Running 1 NA 2 Warnings 0 Errors
L

[ ReduccSpacelnfiltrationByPeroentage Alternative 35 Onl 2014 Aug 05 16:42:00 Running 1 NA 7 Warnings 0 Errors
L
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Online Training Videos

View Locally Run Results

Warnings and errors can be viewed
by expanding the baseline or alter-
native.

View warnings and Errors
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Running on the Cloud:
Settings 1

Before you click the “Turn on
Cloud” button, fill out the Cloud
Settings dialogs from the Cloud
menu.

Add information on your Amazon
EC2 account and agree to the
terms on the first screen.

Currently only Amazon EC2 is avail-
able through PAT.

The “Monitor Use” dialog under
the Cloud menu will show you how
many instances you have in your
current project as well as other
projects. If your “Total Instances
Running”is more than 0, and you
don't know why, you can go to the
EC2 Console website to terminate
them. The “Estimated EC2 Charges”
value is directly from Amazon, but
may be up to 24 hours delayed. As
a result you won't see this change
on the fly as you are working on a
project, you will typically see it the
next day.

Learn more about using Amazon
cloud at aws.amazon.com.

OpenStudio.nrel.gov

i

RunLocaly . ) (N

Select cloud, only
Amazon currently
enabled

Access Key and
Secret Key from
your Amazon
account

Not
monitoring
your account
carefully using
aws.amazon.
com can result
in unexpected
charges to
your account.

F

Agreetoterms |
before continuing

Cloud Resources

---)[>Amamn EC2 #]

To create an account go to aws.amazon. com

Access Key

Secret Key

PAT cloud support with Amazon EC2 is a new
feature, and is still under active development to
improve interprocess reliability and performance.
The user assumes all responsibility for orphaned
EC2 processes, and it is strongly recommended
that you monitor EC2 cloud usage at
aws.amazon.com to avoid any unwanted charges.

...................................................................................... >

. Cloud Se

August, 2014 o
Online Training Videos
- Pa ri isTool File Preferences Measures Iiml Help
anon D IStoryCou Cloud 5el1:ings > TTTTTITTIE | Access the cloud settings for connecting to Amazon
Run Simulations ' ............. | Checkon cloud use

Estimated EC2 Charges: NA 4
Project Run Time: 0 minutes

Instances Running on Current Project: 0
Total Instances Running: MNA

Stopping the cloud will terminate all instances. Any
ﬂ results not selected for download will be

OpenStudio is provided by the Mational Renewal
{"MREL"), which is operated by Alliance for Susts
{"alliance™) for the U.5. Department of Energy
DOE are not responsible for any charges incurre
CpenStudio in connection with web services, doi.
third party computing services. You are solely responsible for establishing,
maintaining, terminating and paying for any third party computing services
and are solely responsible for complying with any terms and conditions
required by third party service providers. Terminating OpenStudio may not
terminate third party computing services used in connection with
OpenStudio, and you are solely responsible for verifying that computing
services and assodated charges are terminated.

THE SOFTWARE IS PROVIDED BY DOE/MREL/ALLIAMCE "AS IS™ AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDIMNG BUT MOT LIMITED TO THE
IMPLIED WARRANTIES OF MERCHANTABILITY AMD FITMESS FOR. A
FARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED. IM MO EVENT SHALL
DOE/MRELfALLIANCE BE LIABLE FOR. ANY SPECIAL, INDIRECT OR.
COMSEQUENTIAL DAMAGES OR. ANY DAMAGES WHATSOEVER., INCLUDIMG
BUT MOT LIMITED TO CLAIMS ASSOCIATED WITH THE LOSS OF DATA OR.
PROFITS, WHICH MAY RESULT FROM AMNY ACTION IN COMTRACT,
MEGLIGEMCE OR OTHER TORTIOUS CLAIM THAT ARISES OUT OF OR IN
CONMECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE. YOU
AGREE TO INDEMNIFY DOE/MREL JALLIANCE, AND ITS AFFILIATES,
OFFICERS, AGENTS, AMD EMPLOYEES AGAIMST AMY CLAIM OR DEMAMD,
INCLUDING REASOMABLE ATTORNEYS' FEES, RELATED TO YOUR USE,
RELIAMCE, OR ADOPTION OF THE SOFTWARE FOR. ANY PURPOSE
WHATSOEVER..

I Agree

Continue ][ Save ][ Cancel
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Running on the Cloud:
Settings 2

On the second screen of the “Cloud
Settings” dialog, confirm that you
have chosen the desired sever,
worker, and number of workers.

Access the cloud settings for connecting to Amazon

As soon as you hit the “Turn on
Cloud” button you will start incur-
ring charges, and the smallest
increment is one hour. If you have
to cancel and re-start it you will be
charged again.

Download the

- et gl Region Results for simulations run on the doud are only results you need
eview pncnzngaf http/7aws.ama- P :] available while the cloud is running. Stopping the <"[[""" fﬁ;"cﬁi:ﬁ;m'"at'"g
S cloud will terminate all instances, and any results connection

This is the anly region with CloudWatch enabled. CloudWatch allows you
to monitar your cost and performance, The AWS Management Console not downloaded will be lost.
provides a dashboard, alarms, and graphs.

Server Information Monitor your cloud use with CloudWatch and AWS Management Console.
Instance Type CPU Count Name Review pricing for doud service at aws, amazon,com/ec2/pricing
i m2.xlarge A | 2 M2 Extra Large
Worker Information
il Instance Type CPU Count HName
I [ cc2 Bxlarge :] 16 Cluster Compute Eight Extra Large
Determines how Number of Worker Instances
many simulations
can be run, but {eeeecccccccccccs .I||...) 2
also increases the

fees per hour

Back || save || cancl
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Running Simulations on the
Cloud Once the cloud is

on, the Run Button is
enabled

: seecesesusetettetetetatatstsens Turns on the cloud and
Select your baseline model, then 7 : : _ _ <G+ +++++4 you can run selected
run locally before you start the AT A 0034 arametrcA ot ook J simulations on the cloud

cloud to confirm that it is valid : _
and will run properly. To do this pEalSRR————

. ) Turning on cloud. This
you can'deselect all other de'5|gn [@ Starting Cloud ] €ttt akes a few minutes
alternatives, and then select just
the baseline.

Clears
..dall Button turns off
Before you click the “Run on Cloud” results ‘ : : i i“ iI I \( C'OU‘:)'Timfe and
e00cccce H t
button, make sure you have se- S:Jsmlae;g instances
lected all of the design alternatives > 45 K2 Ererr vl Carstuetn At Oy ettt P
that you Want to run. Choosing |)‘ AEDG K12 - Roof Construction Alternative Only Mot Started 0 Wamings
u A i = : - . Stops cloud—takes a
Select All" will select all jobs that (> AEDG K12 - Interior Finhes Altamatve Crly ot Started 0 Wamings & Stopping Cloud [R SIERE fewpminutes

have nOt already been run IocaIIYI ‘f ALDG K12 - Menestration and Daylighting Controls Alternative Only Mot Started 0 Wamings
QI el e [pls el cloud session. |r AEL K12 - rvelope And Entry Infilirabon Alternative Unly Mot Started U Wamings Cloud connection is

»> - jor Lighting Altemative o ted amil LOSt cloud IOSt' 90 to AWS Cloud
Quitting PAT while the cloud is | e R S S & Connection Creeeeee Management Console
on will not close the EC2 instanc- | > AeDS K2 - e Lighng Alemate Ony LT 0 Warnings to terminate session
es. If you Launch PAT again but |f‘ AFNG K17 - Tnterior §ighting Contrals Alternative Only Nt Started 0 Wamings
opena different prOject it may ‘F AEDGK12 Hectric Equipment Alternative Only Mot Started 0 Warnings
IOOk Iike the CIOUd is Offl bUt that | P AEDG K12 - Electric Equipment Controls Alternative only Mot Started 0 Wamings
IS only relevant for that current |r AEDG K12 HVAC Dual Duct DOAS Alternative Only Mot Started 0 Wamings
project.

| B AEDG K12 HVAC Fan Coll DOAS Alternative Only Mot Started 0 Wamings
To properly end the cloud session A
in PAT re-open the PAT project (if :
you have closed it) and then click l_._|
the button to stop the cloud. For a I,.-E-..ll < Detailed results
few minutes you will see “Stoppin *******1 downloaded . i . )
Cloud y pping — Detailed results contain the all timeseries SQL

’ results generated by EnergyPlus.
- Detailed results not

Once you stop the cloud you will <ottt Gownloaded Regular results contains information
o Io.nger.be abl.e to download . generated by OpenStudio Reporting measures
detailed simulation results. If this as well as some additional high level results.
happens and you want to get one, ) <reneee Detailed results to be
you can always run that job locally. e downloaded

It is generally not recommended
to download detailed results for 101 0924%
all design alternatives, as that will || File Preferences Measures Cloud Help
use a lot of hard drive space and
network bandwidth.

running simulations

starting %E ) ¢ €

Select Daylight Simulation Engine '@ EnergyPlus " Radiance

{ Button disabled while

_ Select All_| (Clear Selaction
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Creat t
AWS Management Console reate an accoun

AWS Management Console

It alwaysagood ldeaito goito €& = C fi [} aws.amazon.com/console/ qi?i =
the EC2 website to confirm that S apps | e e Clobei s T we P O N — g}v o o ﬁ] > ﬁmnm " ﬁl g P
the instances have shut down. To =R e Aess W s PR D R L o Google Maps K You' Rl i i = : :

view your EC2 web console, click _ _huNg

the “Manage all Projects with AWS rramazon
Console” in the “Monitor Use” dialog web services
or “AWS Management Console” in
the “Cloud Settings” dialog. It will AWS Products & Solutions ~ Zimidker ﬁ Developers ~  Support ~
take you to this address ( http://
aws.amazon.com/console/).
Once there click“Sign in to the

e - AWS Maﬂagemem Console | Sign in to the AWS Console * Sign in to

your account

‘ Sign Up ‘ My Account / Console - English =

AWS Console ; . PR :
Access and manage Amazon Web Services through a simple and intuitive web-based user interface. You can

AWS Console Mobile App > also use the AWS Console mobile app to quickly view resources on the go.

FAQs >

Features

Documentation Access all AWS services in one place

Articles & Tutorials The AWS Management Console is a single destination for managing all your AWS

resources, from EC2 instances to DynamoDB fables. Use the Console to perform any
number of tasks, from deploying new applications to monitoring the health of your
application.

Developer Tools
Public Data Sets

Amazon Machine Images (AMIs)

Videos & Webinars

Administer your AWS account

The Console enables you to manage all aspects of your AWS account, including accessing your monthly spending by service,
managing security credentials, or even setting up new 1AM Users.

Manage AWS resources from any device

The web-based Console provides a graphical user interface to access AWS' suite of
cloud services from all major browsers.

The AWS Console mobile app for i0S and Android lets you quickly and easily view your
existing resources, including CloudWatch alarms, and perform operational tasks from
your mobile device. Our mobile app can now be downloaded from Amazon Appstore,
Google Play, or iTunes.
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Terminate instances
here if you need to

AWS Management Console

It is always a good idea to go to

Actions

Terminate

Reboot
Stop

W

August, 2014

OpenStudio.nrel.gov

Online Training Videos

the EC2 website to confirm that /% NREL OpenStudio - Oper X b { @ OpenStudio - Pivotal Trar X Y EC2 Managegment Consol:
the instances have shut down:To = [ = ﬂttps:_.:",-"console.aws.amazon.CDm;"ecz;"-.-'z.-"".o:'ne.“!'egicf-w=-h:s-east-l;i'wsta'wces: SF @ =
view your EC2 web console, click ' :
the”Manage all Projects with AWS 2% Apps @ Pivotal Tracker - Sig... 3.8 NREL: OpenStudic 1% OpenStudioCorem.. ¢ £ Building Componen... Q MREL/OpenStudio m Bugzilla Main Page [V Toodledo w Evernote Web | @) Pivotal Tracker »
Console” in the “Monitor Use dlfalog .*i Services ~ N Vet~ | Help ™
or"AWS Management Console” in
the “Cloud Settings” dialog. It will Y
T EEEERbOHT 5 RS | connect | Actions v o & e
aws.amazon.com/console/). By
Once there click “Sign in to the AWS Tags Filter: All instances >  All instance types v Q p 1to 3 of 3 Instances
Console.” .
= INETANCES Name ¥ + Instance D ~ Instance Type = Availability Zone = Instance State = Status Checks - Alarm Status = Public DNS
Instances OpenStudio-Worker V1.1.0 i-11721468 cc2 Bxlarge us-east-1d @ running & 2/2check... MNone Ye ec254-221-
Spot Requests OpenStudio-Worker V1.1.0 i-1372146a cc? Bxlarge us-east-1d @ running & 2/2check MNone Yo ec2-54-205-
REseIves Histanees @ OpenStudio-Server V1.1.0 i-d59abfb m2 xlarge us-east-1c @ running @& 2/2check .  None Y ec2h0-17-1
AMls
Bundle Tasks
= o < 1 | b
Volumes
Shapshols Instance: i-d59abfb1 (OpenStudio-Server V1.1.0) il e e e 2-50-17-175-23.compute- EHEM |:'
=
W . L
£ Description Status Checks Monitoring Tags :
NETWORK & SECURIT Instance 1D i-d59abfb1 § Public DNS  ec2-50-17-175-23.compute-
Security Groups 1.amazonaws.com
. Instance state  running . Elastic IP
Elastic IPs - R . B o ~ -
© 2008 - 2013, Amazon Web Services, Inc. or its affiliates. All rights reserved Privacy Policy Terms of Use § Feedback

Copy this address and paste it
into the browser to track your

run and view results
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OpenStudio Cloud Management
Console

Run Progress

View Analysis

=
i dppe @ Pivotal Tracker - Sig... 1% NREL: OpenStudio I} OpenStudicCoreim... % Building Componen... Q MREL/OpenStudio rz Bugzilla Main Page [ Toodledo &[ Everncte Web @ Pivotal Tracker & Endomondo Challe., [ NREL Mail (\ SURuby Doc [ Indexof /downloads,.. (D AIA 2013 - Call for P »n
o~ : : [l SHARE VI8
¥ Norton |"‘J‘ SAFF noeN L 1o
lHome Projects Analyses « Admin About

OpenStudio Cloud Management Console

Dashboard

1 Projects 1 Analyses 94Y% Completed 0% Failed

b

Simple Project Analysis
Project. 37bac106-0140-127b-8e1f-fd1430a405b8

Date Started: D8/0/(2014. 1774227

[ started (1)
completeq (17)

TOTAL (18)

View Analysis

.compute-l.amazonaws.com/analyses/a

| OpenStudic  £3 OpenStudicCorem...  $F Building Componen... ) NREL/Openstudio [7Y BugzillaMain Page [ Tocdledo 8 Evernote Web (%) Pivotal Tracker # Endomondo Challe.. [ NREL Mail {'} 5U RubyDoc [} Index of /di

MG ; a1 o
SAFE opEn B icooooc

Home Projects Analyses - Admin About

OpenStudio Cloud Management Console

Analysis Information

Name Project Type Status Start Time (UTC) End Time (UTC) Delta Time (s) View
Delete Project

Simple Project Analysis J7bac106-9f49-427b-0e1f-fd1430a495b0 batch_run started 00-07-2014 17:15:19 JSON | Zip File

eceecccsscccssccssne .)E Lisl of Measures (0) | Lisl of Variables (0) | View Parallel Coordinales Piol | View Scaller Plol | View XY Piol | Interaclive XY Plol | Download CSV | Download R Dala Frame | Debuyg og

Stop Analysis

Simulations (18)

N " All Completed Started Queucd Initialized
View and download results in
different formats: g : Search
List of Measures All Simulations o
List of Variables
View Parallel Coordinates Plot
View Scatter Plot Mol
View XY Plot Status DObj Func Total Site  Obj Func Total Start ime  End Time Delta
Interactive XY Plot Name Status  Message Energy (EUI) Life Cycle Cost  (UTC) {uTe) Time (s) View Action
Download CSV
Download R Data Frame New Design Alternative 1 started (.JB.-E?-,Z,O” HTML | JSON Destroy
Debug Log =i
Xrel FDA Tarnil Selection and Model completed  completed 17107 5 4131/10 0 08-07-2014  0D&-07-2014  3R027  HTML |JSON | 7Ip Flie | Bar  Destroy
Setup Alternative Only normal 17:16:07 17.22:07 Chart | Radar Flot
AEDG K12 - Interior Lighting Alternative completed completed 160453 0.0 08-07-2014 08-07-2014 44966 HTML | JSOM | Zip File | Bar  Destroy
only normal 1711607 17:23:37 Chart | Hadar Fiot
AFDG K12 - Flecliic Fguipment compleled  compleled 1683199 nn N8-07-2014  08-07-2014 45049 HTHMIL | JSON | 7Zip File | Bar - Deslroy
Altcmative Only normal 17:16:07 17.23:38 Chart | Radar Plot

i |
View and download individual
results in different formats
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Results — Standard

While your project is running on
the cloud you can choose the de-
sign alternative and select “Down-
load Detailed Results for Selected
File" if you want more detailed data
on some of the options.

Right click on a design alternative
to view the EnergyPlus or Open-
Studio Results.

This is the Standard

View

Calibration View

[5 AT 0925 1336 Desigs ARt

File

O
alr

Preferences OnﬂneBCL Cloud Help

August, 2014

OpenStudio.nrel.gov

reateand Vel eports o TS
| A—
View: Standard Calibration
District District
Design Energy Use  Peak Electric  Electricity  Natural Gas Cooling Heating First Year  Annual Utility
Alternative Intensity Demand Consumption Consumption Consumption Consumption Capital Cost Cost Total LCC
Name (kBtu/ft2-yr) (kw) (kwh) (Million stu) (Million Btu} (Million stu) (s) (s) (s)
sene e s we 0 S [
Energy Use  Peak Electric District District First Year  Annual Utility
Design Intensity Demand Electricity Natural Gas Cooling Heating Capital Cost Cost Simple Total LCC
Name (kBtu/ft2-yr) (kw) (kwh) (Million Btu)  (Million Btu) (Million Btu) (s) (s) (years) (s)
SET K-ValUg Of INSWIaton Tor EXTENOor vals 0 a8 Speanc — = - e - = = e — A
Value R-17.5 Only - - - - - - - - - -
o i 1
Revalue of Insulation for Exterior Walls toaspe [t HE[JO-’TS Right click on design alternative name g 27,000 o) 2 ;s
Value R-20 Only to open the reports for this alternative - 7 £N 25“'(
Set R-value of Insulation for Roofs to a Spedific Ve - - - _ -
R30 Only - - - - - - - - -
Set R-value of Insulation for Roofs to a Spedfic Value 1] 2 2,886 0 0 25,000 315 70 973,511
R40 Only 0% 1% 0% 0% - - 1% 0% 23%

Set R-value of Insulation for Roofs to a Spedfic Value

R-50 Only =
3 Download Detailed Open File in the
Results for Selected File
Download Opens Opens directory
detailed results selected file in of files for this project. Open
of selected file OpenStudio individual design alternative
application file directory.

Online Training Videos

shown with the

Baseline results
darker gray background

Select a row to enable
**++{ the buttons along the
bottom
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Results — Calibration

To calibrate to the ASHRAE 14-2002
or FEMP standard the baseline
model must contain all utility data
for one year and real weather data.
Check the guidelines for additional
requirements.

By selecting the “Calibration” report
you can compare the model and
actual utility bills.

The report provides ASHRAE 14-
2002 calibration standard and the
FEMP calibration standard options.

This is the Standard
View

Calibration View

W PAT Calibration Screehshot

El{O (| =

Create and Wew Reports

— ParametricAnhalysisTool

¥

View: [ Standard

 Lceibraton |

MBME of 5% or less and CV{RSME) of 15% relative to monthly data.

Check the guideline for additional requirements.

ASHRAE 14-2002 % | Must contain all utility data for one year and real weather data.

August, 2014

OpenStudio.nrel.gov

Online Training Videos

(] mySchool2 = |

Design Electricity Electricity
Alternative Consumption Consumption
Name NMBE CVRMSE
Baseline -6.02% 5.88%
Select a row to enable
Reduce Elec Equip Loads 5% 0. 27% 1.05% G eeoorqeceeed the buttons along the
bottom
Reduce Elec Equip Loads 73 2.03% 2.18%
Reduce Elec Equip Loads 3% 4.34% 4,25%
- Create and View Reports
lf Viewr: Standard Calibration
: y District District
Reduce Elec Equip Loads 11% B.64% "L'} Design  Eneray Use Peak Electric Electricity  NatralGas  Coolina  Heatin  First Year Annual Utilty
—l| Menetvell @ 0 6 (] dataPoint2
@ 1Emy sz = m (=) (2] [0 (q,
[ﬂ’ Baseli _ FAVORITES
=1 All My Files
% Applications - M.—..r
T Deaia [2] Desktop l i
Open File in the [ Alternative . i
.__5 0 _ I.[i App i -'.' 0 w : e L 0 Downloads —
. %ﬂh};\i | (G} mschott 7=Null
. : Fnoada %1 Documents
3 : Only IE) Pictures
s : Sion®l o conmeome |
: Facads > 7-Nul
0 Opens directory of files for Alternative 0.3] DEVICES » [ B-UserSeript-0
P hi j Only [| Macintosh HD ~ » (] 9-ModelToldf-0
selected file in this project B O nerore Di » [0 10-ExpandUbjects-0
Openstudi in ooy SRS Pioyll| . &5 11 energypiuspreprocess-o
pe ! U o NIMBT;G 8 cHARED » [ 12-EnergyPlus-0
application » [ 13-Userscript-0
| Thcs » (] 14-OpenstudioPosiProcess-0
.ﬁlnlilm.tlon' @ Red
ternative 35
; | Macintosh HD » [ Users » +}» mschott » ([j] Document = (] _test files »
|7 e v dir

| dataPointz |,
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Results — Opening HTML
Files from Directory

You can open htm report files

in your browser. EnergyPlus and
standard and calibration OpenStu-
dio reports can be found by right
clicking on a design alternative, on
the Results tab, and selecting the
results you want to view.

OpenStudio.nrel.gov

Auqgust, 2014

aEbiasian Maihod HBEME ol 5% oF Wi st CWANBE] &l 15% roliitka 15 Sosllly dili.
Wlei coailiin edl ulkly dali for G yearn i redal weallr dalia. Checa
AGHFAE 142002 ¥ I s hine o ediLbsal D gk e EtiE.
Coefficient of Variation of
the Root Mean Squared ﬁ“‘ ﬂﬂﬂlﬂmm [‘wh}
Error {.eeeaes B5E} =13y
Normalized Mean Bias Error }) Emazr
"h_: Bhacied . > Compare the modeled
’ . with actual utility bills
1,
A
T -
{0 -
T,
B, =
i -
2
e
= 1
L] 2 ] = E a T ] o 1B L] ] =2
1 -] ] E] & [ i ] (] 1] 11 iz
Had 1 = a1 £ =N L] bl e an a1 1n 121
Erad s TR H s | L &1 [ 5] 2En [ L] 1] 1185 i
Aoamd S0 S 2D LMD SIdDDd BDOU3E dRDDD RIS 1O  SHADDD BR300 ALk
Migdle!  STELRDS TRELETE - JNIDUTEE NEDLAET O BT EEET O ETRL AN - JNIECRT NS 29N IEER  ILERS SO TEES - JNEE R
MDD SO00% T L% OB LIE% ik p LR i.28% 150 OEE% 2Ly L
[Electricily Demand (kW)
¥ madei [l
[ =T §
E ] -

Online Training Videos

Page 20


http://openstudio.nrel.gov
http://www.youtube.com/user/NRELOpenStudio

	Starting Screen & Menus
	Organize & Edit Measures for Project 1
	Organize & Edit Measures for Project 2
	Organize & Edit Measures for Project 4: Warnings
	Organize & Edit Measures for Project 3: BCL 
	Organize & Edit Measures for Project 5: New Measure
	Select Measures & Create Design Alternatives 1
	Select Measures & Create Design Alternatives 2
	Select Measures & Create Design Alternatives 1
	Run Simulations Locally
	View Locally Run Results
	Running on the Cloud: 
Settings 1
	Running on the Cloud: 
Settings 2
	Running Simulations on the Cloud
	AWS Management Console
	AWS Management Console
	OpenStudio Cloud 
Management Console
	Results — Standard
	Results — Calibration
	Results — Opening HTML Files from Directory

